Neural progenitor cells survival and neuronal differentiation in peptide-based hydrogels.
We designed nanofibrous hydrogels as 2-D and 3-D scaffolds for anchorage-dependent cells. The IKVAV-containing peptide amphiphile molecules spontaneously self-assembled into higher-order nanofiber hydrogels under cell-containing media. Neural progenitor cells (NPCs) were incubated in peptide-based hydrogels. Effects of self-assembling hydrogels on survival and neural differentiation of NPCs were observed. Peptide was synthesized using a solid-phase method. TEM study of the hydrogel revealed a network of nanofibers. Phase-contrast light micrographs showed that the described hydrogel had no observable cytotoxicity to NPCs. Additionally this hydrogel could induce cells to differentiate into neuron-like cells and glial-like cells. Moreover, the cells encapsulated within hydrogel had a higher neuronal differentiation rate than in the surface of the hydrogel. This self-assembled hydrogel might serve as nerve tissue-engineering scaffold.